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Drilling Apparatus 



Field of Invention 

mi! invention relies to drilling 
particular to apparatus for deflecting a rotable 
Lilling tube to control the drilling course of 
direction . 

Summary, of Invention 

wording to the invention there is provided apparatus for 
defecting a rotatable drilling tube to control the 

Tirectiln which are controllable during rotation of the 
a/illing tube to impart a retired curvature to the 
^ l illing tube between the two support „eans in order to 
control the drilling course. 

» one e„,bodi,ent the support n^ans are stabilisers which 
1 bore hole wall which provides a reaction force 
relist the^dlfleoting force applied b y the actuating 

means . 

alternative embodiment the support means are bearings 
In an alternative ui tube within a casing 

which rotatably support the drilling t 
disposed within the bore hole, the casing proving a 
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reaction force against the deflecting force applied by the 
actuating means. 



The invention will now be described by way of example with 
reference to the accompanying drawings, in which: 

5 Figure 1 is a diagrammatic view of the bottom hole 

assembly of drilling apparatus forming an embodiment of 
the invention, 

Figure 2 is a detailed view, on an enlarged scale, of 
part of Figure 1, 
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Figure 3 is a sectional view on the line III-III of 
Figure 2 , 

Figure 4 is a diagrammatic view of the bottom hole 
assembly of a second embodiment of the invention, 

4- 

Figure 5 is a detailed view of part of Figure £, 

Figure 6 is a sectional view on the line VI-VI of 
Figure 5/ 

Figure 7 is a detailed view of another part of Figure 
3 , and 

Figures 8, 9 and 10 are respectively side, end and 
plan views of a flexible enclosure of the drilling 
apparatus . 

Detailed Description of the Drawings 

Referring to Figure 1, the drilling apparatus comprises a 
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stable drilling tube 10 carrying at its extremity 
Z » bit 12- The drilling tube 10 is supported and 
Intred in a bore hole 14 by two spaced stabilisers, 

Z . near bit stabiliser 16 and a far bit stabiliser 
namely a near bi is located a con trol 

ir Between the stabiliser* x« 
5 stabler 20 which applies to the drilling tube 10 a 

lid latere! force and displacement (indicated by 
control ed lateral ^ ^ ^ ^ 

„ l,re 1 illustrates the undeflected drilling tube at 24 
° Ithe deflected drilling tube at 26. the change in 
drilling direction being indicated by the angle 28. 

Figure 2 shows a half section through the control 
Stabiliser 20. on an enlarged scale. Referring to figure 
15 2 the control stabiHser 20 has a housing 31 which 

Stains sensing ™£ pump . 

:°zt::> zz-;:zz: - - operation 0£ 

valves an bat teries are for powering the 

20 rectrntrr::::; z:;^ associated 

ens The hydraulic pump is driven from the rotating 
ruling tube by virtue of the relative rotation between 
drrlling * , tube and the normally stationary 

^"The'senslng device senses the actual drilling 

25 Tr ction and this is compared in "YTInThe 
-.h the desired drilling direction stored in the 
with the aesir difference being used to 

r P rr---r--o a rd £ riiung ^ » so «.> 

the drilling course follows the desired driving course. 
30 Th e wall contact asse bl 33 which is --^.^1- 
TjrZtZ^ - - .Lling tube by means of the 
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, The wall contact assembly may rotate 

ac r::: ::::: i m - — 

« which 1. — ted to the wall conuct assembly by a 

fine 36 is arranged to allow angulation about axes 
"""to an passing through the axis of the drilling 
72 whU Preventing rotation about the axis or the 
tube, wmxc * . . d ax i a l movement, 

drilling tube and minimising radial and axial 

Z 37 connect the rotating wall contact assembly 
tH non-rotating assembly consisting of an angulation 
1 no 38 an actuator casing 39 and an anti-rotation 
coupling 38 ^ 38 is simila r in 

device 40. The ang angulation 
performance to the forward 3 ^ ^ ^ 

ab out axes normal to and pass fl ^ ^ 

. - H ,ho but prevents relative ».« 
drilling tube Dut y-. relative 

«i. - - - iiung rr:r: - » « is 

^rrrovia: torsion,! resistance preventing rotation, 
w^l ha'ng minrmal resistance to axial — . 

rididlv to an actuator bridge 
The housing 3 i =o ^ ^ tuBe 

™ If spaced bearings 42. This assembly is also 

^ Tc d to the actuator casing by means o £ a rear Joint 
r hlch his the same properties as the forward ,oint and 
, similar properties to the angulation coupling. 

assembly 34 consists of tour individual 
The actuator assembly 3 „. annu iar 

.. 44 These actuators 44 lie wicnrn 

« between the actuator casing 39 and the actuator 
space 46 betwee ^ ^ at equal 

bridge member 41 and eacn p 3 

° —•".r- r-Tim. "lb! relative to the wall. 
ZZl Zlll is achieved by applying di.erent 
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ures ln a controlled manner, to each of * ™ 
pressures, 

actuators 44. 

o£ the actuators could he a fl«ibl. enclosure 
The form of the varia tion thereof, witn 

su ch as a nose or tuhe 44 or connecta d to a hydrauUc 

end olanKed °» ^ .e^iole materia! could oe 

^'XSZVZ™ coated with a suitable — 
woven poj-y 
such as Vlton. 

fitted into the annular space 
F our of these tuhes 44 are fitted x ^ ^ ^ ^ 

46 reserved for the o£ each tuhe 44 would 

neutral position the cross se ^ ^ to 

b e partially ^ y tendency to return to its 

any one actuator .t has th ^ ^ ^ applied 

cit oular cross section and hen on the 

C ac the actuator location whic * ^ 

' hydraulic ll-W act uator diametrically 

o£ th e actuator. Prov rded the „ vent , 

opposite to the actuate he ^ ^ ^ tube 
the actuator hr !dge tespect to the actuator 

10 will ' K,ved tadiaUy fors aUo ws the actuator 

° housing -e use of four ac tua * 1 relative 

radial movement. 

• th the wall contact 
25 An alternative mode of n » - ^ ^ ^ case 

assembly not rot.t, ,ng ~th^ ^ ^ ^ fcube by 

the £o rward joint 35 Dear ings 37 are 

a of a bearing assembly 4b use ful to 

means of a d connection. It may db 

.ocKed to prov.de a "° on so that the modes of 

30 ^Interchanged by means of simple . 

operation can 
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ad 3 ustment. With the wall contact assembly not rotate 
„ay be that the anti-rotation device is not required, this 
function being provided by the wall contact assembly 
itself . 

It will be appreciated that in the embodiment of Figures 1 
[I 3 the contro! stabiliser 20 applies to the rotating 
Tci mn, -be 10 a deflecting force which has a magnitude 
and direction to impart a required curvature , the 
drilling tube 10 between the stabilrsers 16. 18 , m order 
V ill the drilling course. The reaction against the 
' ef orce is provided by the bore hole wall at the 

Xocations of the stabilUsers 16. 18. as indicated by 

arrows 21 in Figure 1. 

In th e embodiment of Figures 4 to 10, parts equivalent to 
5 o e of Figures 1 to 3 have been given the same reference 
, increased by 100. Hence, in Figure 4, the 
Hm »e«- through a stabiliser 118 and an 

I stabiliser 116. An intermediate stabiliser 150 rs 

l0 embodiment of Figures 4 to 10 has a control module 

Th e module 152 has a cylindrical casing 154 having end 
s 'lTTst and enclosing bearings 156, 160 and actuating 

!!„s 62 for deflecting the drilling tube 110. Referring 
I! g s and 6, the actuating means 162 comprise four 
e , enclosures in the form of bags 164 located in the 
" nuiar space between the casing 154 ^ '^J 
lM . Xhe bearing sleeve 166 does not r t » 

iin hut is mounted on tne laiteL ^ y 
F1U1 s to \ he bags 164 through hydraulic pipes 

30 ^'which communicate with a Pump ,120, Figure 2, through 
a valve block and reservoirs unit 172. 



V 



- 7 - 



10 



15 



The pump 170 is located in the annular space between the 
casing 154 and a bearing sleeve 174 which is non-rotatab ly 
mounted on the rotatable drilling tube 110 by a bearing 
176. Between the drilling tube 110 and the inner race of 
the bearing 176 is located an eccentric sleeve 178 which 
rotates with the drilling tube 110 and causes the bearing 
sleeve 174 to oscillate in the radial direction of arrow X 
in Figure 7, thereby to apply a pumping action to a 
flexible enclosure or bag 178 of the pump. The flexible 
ba g 178 is similar in construction to one of the flexible 
bags 164. An anti-rotation pin 180 interconnecting the 
casing 154 and the bearing sleeve 174 prevents rotation of 
these two components. 

Figures 8, 9 and 10 show the construction of a 
representative bag 164 or the bag 178. The bag 164 or 178 
has a fabric body formed into a tubular configuration, 
opposite edges being sealed by metallic clamping strips 
182, from one of which extends a hydraulic supply or 
return pipe forming the hydraulic pipe 168. 

The magnitude and direction of the deflecting force 
applied by the bags 164 to the drilling tube are 
controlled by appropriate control of the application of 
hydraulic pressure from the pump bag 178 to the actuator 
bags 164. In order to achieve the required deflecting 
force, two adjacent bags 164 are individually pressurised 
to the required extent, and the two remaining bags 164 are 
completely depressurised , this oeing achieved by 
appropriate energisation of the valves in the valve block 
and reservoirs unit 172. 

- rsf Fiaures 4 to 10, the deflecting force 
) In the embodiment of Figures 
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is applied to the drilling tube, in the desired magnitude 
and direction, to impart a curvature to the tube, as 
indicated at 124 in Figure 4. This controlled curvature 
controls the drilling direction. The reaction to the 
deflecting force is borne within the casing 154, the 
bearings 160, 158 providing reactive forces on the tube. 
It will be noted that the bore hole wall provides no 
reactive forces to the tube 110 through the intermediary 
of the casing 154. 

instead of flexible bags, hydraulic pistons may be used to 
apply for the drilling tube aeflecting force having a 
controlled magnitude and radial direction. 

Attention is drawn to the applicants' specifications GB-A- 
2177738 and gb-A-2172324 which disclose sxmxlar 
apparatus . 



- 9 - 



Claims 

1. Apparatus for deflecting a rotatable drilling tube to 
control the drilling course, comprising actuating means 
which do not rotate with the drilling tube and which are 
disposed between two support means which support the 
drilling tube in a radial sense at two positions spaced 
along the length of the drilling tube, the actuating means 
applying to the drilling tube a deflecting force having a 
magnitude and direction which are controllable during 
rotation of the drilling tube to impart a required 
curvature to the drilling tube between the two support 
means in order to control the drilling course. 

2. Apparatus according to claim 1, wherein the support 
means are stabilisers which engage the bore hole wall 
which provides a reaction force against the deflecting 
force applied by the actuating means. 

3. Apparatus according to claim 1, wherein the support 
means are bearings which rotatably support the drilling 
tube within a casing disposed within the bore hole, the 
casing providing a reaction force against the deflecting 
force applied by the actuating means. 

4. Apparatus according to any of the preceding claims, 
wherein the actuating means are hydraulic pistons for 
applying the deflecting force with a controlled magnitude 
and radial direction. 

5. Apparatus according to any of claims 1 to 3 , wherein 
the actuating means comprise a plurality of flexible • 
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enclosures which are capable of being pressurised by fluid 
to impart the deflecting force to the drilling tube. 

6. Apparatus according to claim 5, wherein there are four 
similar flexible enclosures, symmetrically arranged at 
equi-angularly spaced positions around the drilling tube. 

7. Apparatus according to claims 3 and 6, wherein the 
flexible enclosures are located in an annular space 
defined at its radially outer extent by the casing and at 
its radially inner extent by a bearing sleeve within which 
the drilling tube is rotatably mounted. 

8. Apparatus according to any of the preceding claims, 
wherein the deflecting force is controlled at the location 
of the actuating means. 

9. Apparatus for deflecting a rotatable drilling tube, 
constructed and arranged substantially as herein 
particularly described with reference to the accompanying 
drawings . 
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